Insulin increases sodium reabsorption in diluting segment in humans: evidence for indirect mediation through hypokalemia.
To examine the mechanism of renal sodium (Na) and potassium (K) retention during insulin infusion, seven healthy volunteers underwent clearance studies without (time control) and with insulin infusion (40 mU bolus, followed by 1 mU/kg/min for 150 min). Maximal free water clearance and fractional lithium clearance (FELi) were used to analyze renal sodium handling. Insulin decreased Na excretion (from 189 +/- 25 to 121 +/- 19 mumol/min, P less than 0.01) and K excretion (from 64 +/- 8 to 19 +/- 1 mumol/min, P less than 0.01), but did not change in glomerular filtration rate. FELi increased from 29.8 +/- 1.9 to 32.3 +/- 1.9% (P less than 0.05), minimal urine osmolality decreased from 59 +/- 3 to 46 +/- 3 mOsm/kg (P less than 0.01), and the diluting segment reabsorption index increased from 88.0 +/- 0.9 to 93.7 +/- 0.9%, P less than 0.01). Insulin also decreased plasma K, from 3.91 +/- 0.08 to 3.28 +/- 0.08 mmol/liter, P less than 0.01. In a third clearance study KCl was infused simultaneously (3.75 mumol/kg/min) to prevent this fall in plasma K. In this study insulin had no effect on Na and K excretion and diluting segment reabsorption, but the rise in FELi remained. In a fourth clearance study NaCl (3.75 mumol/kg/min) instead of KCl was infused together with insulin. This maneuver did not prevent the Na and K retaining effect of insulin, nor any of its effects on renal sodium handling parameters. These data suggest that Na and K retention during insulin infusion are largely secondary to hypokalemia, which causes increased reabsorption in the diluting segment.